Effects of insulin secretagogues on protein kinase C-catalyzed phosphorylation of an endogenous substrate in isolated pancreatic islets.
The influence of the insulin secretagogues, carbachol and glucose, on protein kinase C activation in isolated pancreatic islets has been examined by determination of the phosphorylation state of an endogenous 80-kDa protein substrate of protein kinase C. The islet 80-kDa protein was identified as the myristoylated alanine-rich C kinase substrate previously described (Stumpo D. J., Graff, J. M., Albert, K. A., Greengard, P., and Blackshear, P. J. (1989) Proc. Natl. Acad. Sci. U. S. A. 86, 4012-4016) by immunoprecipitation studies. The muscarinic agonist, carbachol (500 microM), induced insulin secretion and a time-dependent increase in the phosphorylation state of this protein in islets. This phosphorylation was maximal (220 +/- 24% of control) at 5 min and was suppressed by the protein kinase C inhibitor, staurosporine. Concentrations of glucose (28 mM) which induce maximal insulin secretion did not induce a statistically significant increase in 80-kDa phosphorylation. The combination of carbachol and a submaximally stimulatory concentration of glucose (10 mM), when added simultaneously, exerted a marked synergistic effect on insulin secretion and a synergistic effect on the phosphorylation of the 80-kDa protein kinase C substrate. These data suggest that the activation of protein kinase C may play an important role in carbachol-induced insulin secretion and in the potentiation by carbachol of insulin secretion induced by glucose. However, the activation of protein kinase C does not appear to be a primary determinant of insulin secretion induced by glucose alone.